This paper took the form of a progress report giving reasons for the direction of our present research.
Triethyltin produces a characteristic cedematous lesion in the white matter in the central nervous tissue of many animals (Magee et al. 1957) . It seems likely that the lesion is confined to white matter (Katzman et al. 1963) . There is considerable argument whether the cedema is intra-or extra-cellular; this will not be resolved until the locus of the sodium in normal brain is established.
Biochemical effects of triethyltin on brain after in vivo administration on enzyme systems in vitro were described. Although results on the movement of sodium from plasma to brain or CSF indicate the possibility that the rate of sodium transport may be impaired (Katzman et al. 1963) , the adenosinetriphosphatase which is stimulated by sodium and potassium is not inhibited by sufficiently low concentration of triethyltin for it to be considered a candidate enzyme systemfor the biochemical lesion (Aldridge & Street 1964) . Incorporation of 32P into phospholipids is slowed down after triethyltin but this seems to be almost entirely due to a fall in body temperature (Rose & Aldridge 1965, unpublished observations) . Triethyltin is a potent inhibitor of oxidative phosphorylation (Aldridge 1958 , Aldridge & Threlfall 1961 , Cremer 1961 and as yet is the only enzyme system sensitive enough to triethyltin to be considered. The arguments for and against the effects of triethyltin in vivo being due to an effect on mitochondria were presented.
Brain cedema is of considerable importance, especially in neurosurgery, for it is often a complication of a tumour, abscess or head injury. Much of the research in this field has been carried out in experimentally induced cerebral aedema. Three techniques have been commonly employed: local freezing, the administration of organic tin, or the use in an acute experiment of an intravenous infusion of distilled water. The last named was first introduced by Weed & McKibben in 1919 and is the procedure adopted in our experiments. There are advantages in this technique for, as many workers, including ourselves, have shown, there are no side-effects and a well-marked cerebral cedema results.
Cerebral cedema, an increase in the water content of the brain tissue, has been estimated by drying known amounts of both white matter and cortex to a constant weight at 104°C. Control animals received 50 ml/kg of 5% isotonic glucose solution in 10 minutes, while experimental animals were given 50 ml/kg of distilled pyrogenic-free water in the same time.
During the infusion, the EEG, ECG, impedance, respiration, temperature, and blood and CSF pressures were recorded. Blood samples were taken at 10, 20 and 30 minutes after the end of the infusion. In some monkeys samples of CSF were obtained before and after the infusion, and in these animals the CSF pressures were not recorded.
At the end of the experiment a craniotomy was performed on the side where no electrodes had been introduced and a biopsy from the frontal lobe obtained for electron microscopy and for biochemical investigations. Immediately thereafter the animal was killed by air embolus and the brain removed for further biochemical studies.
One monkey received no infusion and was used as a normal for biochemical studies of the brain, but these were not significantly different from those obtained from the animals given 5% glucose. The animals which received distilled water developed cerebral oedema as measured by swelling per cent. more apparent in the white matter than in the cortex (see Table 1 ).
NORMAIL UNANAESTHETIZED ANIMALk

EEG and Impedance
The changes in the EEG in different stages of anesthesia are seen in Fig. 1 . Our experiments were conducted between the deep (E) and the very deep (F) stages of anxsthesia and three components are seen, namely delta bursts (below 4 cycles per second), flat or suppression periods, and spindle bursts (12 c/s). The first two occupy 100 % of the trace, with spindle bursts independent of both, and occurring at any time. All these components occur in a normal animal under anesthesia.
In order to demonstrate possible changes in the EEG pattern in all animals receiving either glucose or water, certain calculations were performed. The whole EEG trace before, during and after the infusion was divided into twominute periods. For each period the relative amount of delta burst and flat period was measured and together these added up to 100%. In addition, the space occupied by spindle bursts during these two-minute periods was calculated and expressed in percentage time.
It was found in a non-infused animal, once no further Nembutal was given, that the suppression periods which occupied about 75 % of the trace dropped to about 30% owing to the lowering of the level of anmsthesia. The slope of the decrease of the suppression periods in the glucose-infused animals was very similar to that in the normal. The water-infused animals differed in that there was a similar amount of the trace occupied by suppression periods before, during and after infusion.
As to the spindle bursts, there were considerable changes in the percentage time during the 50 minutes of an experiment in a normal animal, the average being about 10%. Glucose infusion did not change this normal pattern. Water infusion, however, led to a sharp increase of bursts during the infusion, followed by their inhibition 10-20 minutes after the infusion. This inhibition remained almost until the end of the experiment, and the spindle bursts during the infusion had a decreased frequency and an increased amplitude and duration. All values obtained before the infusion are referred to as 100%. The circulating blood volume was increased to 147-130% after glucose, but only 125-115% after water infusion -indicating a loss of fluid out of the vessels after this infusion.
The greatest lowering of osmolarity (a reduction of 6 mOsmol/kg) was reached in the controls 30 minutes after the glucose infusion, while in water-infused animals it was 10 minutes after the infusion before the greatest lowering of osmolarity (45 mOsmol/kg) was obtained.
Sodium fell according to the dilution of the blood, more so after glucose than after water. Fig 5. Normally lactic acid in cerebral blood sampled from the bulb of the internal jugular vein is 16 mg/ 100 ml, and in the arterial blood 14 mg/100 ml with a difference of 2 mg. After glucose infusion this venous/ arterial difference was reduced. After water infusion, however, the difference reached a value of more than 8 mg/100 ml after 5 minutes. This result suggested an increased lactic acid liberation from the brain into the cerebral venous blood and this was confirmed by the findings in the brain (see Fig 6) . Glucose fell and pyruvic and lactic acids were increased in the water-infused animals indicating an increased glycolysis. Changes in brain chemistry took place in water-infused animals only. There was a greater increase in the water content and sodium in the white matter than in the cortex, while potassium levels were reduced more in the white matter than in the cortex. There was increased enzymic activity in both white matter and cortex, especially in anaerobic glycolysis, SDH, LDH and CPK.
Discussion
The cause of the brain aedema produced in our experiments is the lower osmotic pressure of the blood compared with the brain tissue. Stern & Coxon (1964) , measuring osmotic pressure of guinea-pig brain, found a value of 319 mOsmol. By intragastric water-loading the osmotic pressure ofbrain tissue was reduced to 271 mOsmol showing the equilibration of brain tissue osmolarity to the lowered plasma osmolarity, and the brain tissue water content was increased, giving a swelling percentage of 7. They calculated a decrease in plasma osmolarity of 35 mOsmol in their experiments, which is similar to our observed figure of 45 mOsmol.
What is the nature of the xdema fluid? Stewart-Wallace (1939) suggested from his results in human cerebral cedema that it might be a plasma ultraffitrate. We calculated in our series of experiments the sodium and potassium contents of the (edematous tissues, assuming the additional fluid to be a plasma filtrate, and found that our estimated electrolyte values were lower than the expected ones. In the case of potassium there could be an explanation for this fact, if one takes into account that the brain in the experimental condition is in a state of increased anaerobic glycolysis. It is known that potassium in brain slices decreases under anaerobic conditions due to lack of energy to pump the potassium into the cell against a concentration gradient. It might be that this mechanism is partly responsible for the loss of potassium.
This leads to a consideration as to whether the increased anaerobic glycolysis is itself important for the pathogenesis of cedema, or whether it is a consequence of it. Mcllwain (1959) , studying brain slices incubated in hypotonic solutions, found that swelling, sodium increase and potassium decrease were much enhanced under anaerobic conditions. Similarly, by histological techniques, Friede & van Houten (1961) showed that no swelling occurred in brain slices when glycolysis was blocked. These findings suggest that anaerobic glycolysis is of importance in cedema formation. It would be very interesting to block selectively anaerobic glycolysis and find out if aedema still develops.
Another problem is the localization of the cedema fluid. Many workers have found in cerebral cedema due to varying causes that the bulk of water is in the white matter. Kalsbeck & Cumings (1963) showed by light microscopy as well as by biochemical techniques that the cedema produced by organic tin was in the myelin sheath. Katzman et al. (1963) in the same year confirmed this fact using electronmicroscopy. In order to obtain information on this point, impedance of the brain tissue was measured. It is known that a current of low frequency passes mainly within the extracellular space, for the cell membrane possesses a high resistance against this current.
An increase of impedance, which is the resistance against alternating current, will therefore take place when the extracellular ion concentration drops. The early increase of impedance therefore suggests that soon after decreasing the plasma osmolarity a plasma filtrate of low electrolyte content appears in the extracellular space. The fact that, despite the much higher swelling percentage in white matter than in the cortex, the impedance is only slightly more increased in the former, could be explained by assuming the main bulk of the cedema fluid to be within the myelin sheath which has a high resistance against current. The extracellular ions are less diluted in these circumstances than they would be if the whole oedema fluid were located in the extracellular space.
A further indication of the cedema fluid being partly within the myelin sheath is suggested by the observed decrease in the phospholipid content of the tissue which could indicate slight demyelination from the pressure of the water acting upon the myelin sheath.
